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Abstract: Awavelength conversion method was established to determine chlorogenic acid, luteolin and luteoloside in Lonicera japonica

leaves. The content of chlorogenic acid in aqueous phase was 2.05%, while the content of Iuteolin and luteoloside in EA phase were 1.12% and
0.57%, respectively. The antioxidative activity of effective components in Lonicera japonica leaves was evaluated by DPPH ; FRAP and ORAC
with Vc as reference substance. The results showed that crude extraction, crude fraction, chlorogenic acid, Iuteolin and luteoloside in Lonicera
japonica leaves all had great antioxidative activity. The strongest antioxidant capacity substance was luteolin, its ICsg value, reducing capacity
and ORAC value were 0.01764 mg/mL, 1751.8413.9 mmol/L-"and.23817.44 pmol Trolox/g, respectively. The crude fraction eluted by 30%
ethanol also showed high antioxidative acitivity, its'1Cso value, reduction cgpability and ORAC value were 0.02548 mg/mL, 933.8411.6 mmoll,
and 10557.97 umol Trolox/g, respectively. The antioxidative activity of each constituent increased with the increase of concentration and p urity
of the antioxidant. Therefore, there is broad development and utilization prospect of the antioxidant activity constituents of Lonicera Japonica
leaves as a new type efficient non-toxic antioxidant.

Key words: Lonicera japonica leaves; antioxidative activity; DPPH s ferric reducing antioxidant potential assay; oxygen radical

absorbance capacity

KRERTONEFR B K8 R )
W B By 0% HEAZMZ BAEYRE R — AR
W FNIEEL M, EBR 2. & Atk
DrRAg i SE U N 02 . B AT, BRI PE BT AT /2
FART IS TE (3. BEFCRIL, H R 5 K
b e TR, e R IS, S N\ A f
P, TEBZREBNAER (BHA) . FUT X K W
WS HER: 2013-07-29
EEWA: I MHRBITRIEBEEE (201245100024)

TEEEN: LB (1966-), B, L, BIIE, WHE: KE=SRM
I
BRIEE: =P

(TBHQ)+ 2,6- U T EXTHZRE (BHT) ibh¥4H
RS TRI 2 N FA A5 Ty A i B AR
e N SR e B, (B Pl T A7 TN, e 2 4
PR EREE, X LT A TR TR R B2 1E, R SA
P PR IS 2 1) SO EE P A R R 52 AT
I bR o

H it T e aert Pt wt 7e, kA
3 CICRETHEIE SR AEM CEEHEIUIT TR H AL A
e, BRI R LBRAEEUAE Img/mL A
WREE N R T BRI PR . REZFPEE
TARE MRIEAVE. et S LR B TR E AR
TE Z TSR, 205 RkH R4 AN A $247 B A

2870



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.12

IS, BRI =R B RAT AR
I, B ERAN SRR A R S AL SR 75 553 il & BHA
(1) 2.8 A1 2.0 i, {HIX LRI TR 8 et HoAH 524 2.
K FH B — [R5 150 AR A T DA s YRR 7, T
X RGP % 5328 AiAk T A R AR TR A R R 2R
AR FEEF (R SR Do LB, R IR A BRI
Fi,  HETRHE M A A A TH - 5341,
AN VAR T2 R 560 SR K 38 FH Y1 B 1) 22 S 225 SR A
A 22 5o N T HERR AT 25 SR 4 SRR I s s
AT I DAPTIA IR (Ve) N FHPEXT BR ) DPPH 9% .
FRAP 7%, ORAC k=AML S 7 A e FvF
W S BAC RS B oy BRI BTGP E T, EREBOAS
[F)35873 2Z [) )T AR I 22 57

1 RAFIFE &

11 #RAe A

SARAENT,  H ] R R A AR A A SR AR
DPPH - (C18H12N506). #HiIAIMiE (V). TPTZ,
AAPH. 726K 3% [E Sigma-Aldrich 2] $4t,
LTE (CHsCHOHD B RN I S T Ak 2l 7 A PR
Ay =AM RS (FeSOs 7H0 )
KoHPO4 3H0\ KH2PO4 340 ST~ IR T A iRt ik
s ERER. VKR NGSE TR B TR L
[{F /NI
12 &K%

721G WILAEIEEE TR XW-80A JiEiR R &
ZF-2 =BT LR R LA R A F
HWS24 L #E /KGR, i TR TR 2
Fl; TU-1901 SOGHREE AT Lo oL REvh, ALt i
HAAER AR TTEAT ;s BS-200-S CHi%: 0.001 g)
I3 HT R Sartorious XA A IR ARy G A,
Thermo Fisher Scientific USA; - KQ-100DE 4% 87 i
TEYEAR, B T A TR A F]; Ultimate 3000 3
2 OB L, AN AL BB BR A F]
SHZ-D(I11) Jiek 7% k4%, Lig oA s .

1.3 SLIF

1.3.1 #H&eyag S 50

SERAEMTTE 40 CURE TR, FRES 3.45
kg, HZRRIEIRIORGEHLAE 65% LBE. BRELL
1:10. $2HGEFE 60 C. HRHUNTH 2 h (264 FHEH 2
W, [ 28 . W4 6300 mL T 45 C NE SRS
3113080 mL. HtH:r ) 1540 mL 4% 1:1 L4514 e ik

2871

JEfE 6 V%, [EMSCAEE, 4% 11 EU 2R 2L AR Y
8 W, HitROIRLERHHAUKAEEAD T, WE LR Z
B (DL RfEIRR EA) (42.558 g) FI7/KJZ 1450 mL. ¥

LR A = IR IR A
132 5 & 46

PESCHRRIE: SRR IR TEZKAT 10%. 2006054
TREIEHE Sy, i ik 93.3%; AR EHTE 30%
FT A0 BB WL i 7, FRIR 2RIk 93.1% .. ARE R
Z A FLE TO%BEBE &R o

HY 200 mL 7KAH b s b 47 1) D101 KALA T
W B 2 h J5, SeF 2 BV Kb . A AHE
IKIEVEZR I, FHARIKH 6 BV [R17K . /8 BV-10%[1 £
8 BV 30% 1L BEHE/lE, & 200 mL I SE—, H R
TR R 7K =7:3:0:1.2 Rnlla I, s gE /K AR ge B
T~ 10% . 30% L e 7 275 A o FERA PR EL 20 mg
EA #H_E TS AL TR 1 100-200 H (SR B 15%(1)
LIRS AR BE EAE SR 2 h, SEFH 6 BV /KR
b BT RILE KA R, SRS KA 50%-
700%1) LIEE RS Belbi, R 50% I £ Bkt B2 Mt
i), A FFRA RO AT, WEERE A
Ay, MIREEETIE R, S T0% MR, R
s N I, USRI e M AR S I
Ve, & 100 mL B, F LR MG NER:H L
IK=T3:1:1. 2 YA I AN G5, ReEAH [FIH &
FE|—i, HARAE. KA 30%LBENAH S EA
HH 50%4H ReAEAAIR], L WE NE—Fam, 5855
K 515 B K A . 30% 2 BE R R T R T
100~200 HEE B, FH 2 BV W2 240, J5 705 8 BV
10%Z EEE /KA. 8 BV 30% ZEE G EA 50%3%E i
M, [ B E SIS, A I RAEAH R AL 4>
I FH I S ST A AR AR A, SR ARERR IR
RN RTINS

1.4 48 s 7w

141 AEX SR ik d9EL 4]

FETRFRE 2% 2.5 40 11.5mg A2 5 pl KA R B
T 10 mL AR iR A A i i, R E 10mL %
S, H 70% OB RIZIEE, #E5), it 045 pm
(UERE, Frf. 2> BalfbTfSatiiie . RBE R, K
JREAFH 5 mg B 10 mL ek s (L 72 0 iE
R 10 mLA R, FH 70% QAR EIZIEE,
BB AR, #25), 1L 0.45 pm IUERE, £ .
142 FmE K

F TU-1901 XOGHCERSN AT W56 v 200~
500 nm A T, wfE kil K.



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.12

1.4.3 AW 54

S APV VR (OB b, P o R e
KL RGeS R R ARBEER . ARBEA, ZHiIf
A T [N IE =FhP Rk iE. KA Waters C18

(46 mm X150 mm, 5um) faigk:, LLZFE(A)-0.4%

WEIR(B) MimahAH, WsAHELREE: 0 min (10% A) — 10
min (15% A) —20 min (25% A) —25min (30% A)—40
min (10% A), ## 0.8 mUmin, FHEANEIR,
MK 330 nm, 355 nm. FHSIEHCECAIL T 3000,
144 e &ayEs

O BIRERAFREUIEE FR . ARRE R, AR EH X
fE A 5.0. 6.0, 6.0mg T=A> 10 mL FIFEMH 7250
filt, FH70%Z B oy A& SR IR . ARRER . AR
B8 50, 304 30 pgmb FRE R Ak A VAT,
O3PS E WER 3R SR S i AR 2. 4. 6. 8 A1 10
mL BT 10 mL &N, N 70% BB R ZIEE,
221, £80.45 um IUEEISE, fFH.

1.5 DPPH i | & 4 4R AL #H 2 B ML R B4R By

LA E M
1.5.1 AN EHME A H &

Sl DA BCE 478 1 mg/mL 1) EA fH, EA
H 73 50%LEEAH, EA RS 7T0% CREAH, & 50%4H
RBEL, 45 7T0%HARERER S 0.1¢ 0.2,
0.3. 0.4. 0.6. 0.8. 10. 14. 1.8. 20 mL £10.mL
MRS, FH70%LEEMBERZINE, W H| IR 7
A& 0.01. 0.02. 0.03. 0.04. 0.06. 0.08. 0.10.
0.14. 0.18. 0.20 mg/mL MR, & .
15.2 HAAFEHERNE

Z 8 Sanchez-Moreno C ff1 /77£00, #5450 1 1F
=

DPPH - L5 R S%=[1-(A-A)/A]>100% (1)

7E: A TO%T BRAE 517 nmikk 4998 56 AE ;Ao 7 DPPH 47
A 7 A TO%C BE R A2 517 nm &L a9 b E 1 A A
A o fe 70% CBE 2 517 nm i K B+ ay R EAR,

1.6 FRAPII2I5 5 o2 448 7%, w48 B4 4L R 2

hE LA M E

Z: 6 Benzie | F, Strain [ /712, SRIFE A3 75 7
y=1.114x-0.027 FIH K % % R=0.9995.

1.7 ORAC 3%l & 4 4R A v R B AL B S AR

By 0 LV

1.7.1 M7k

22 Ou Rk, WA NS, BeE AAPH
TERRAE 75 mmol/L BEFRZZ AT (pH=7.4) H, IRFE
9 160 mmol/L. % IEZ AN MFAE 75 mmol/L RSz i
W, WREEN 4x<10~3 mmol/L, 48 a SN
BUKFEIRAT, (EFRTRRE 1000 f5. FTARERIIH 75
mmol/L B ERZE A AR . 96 FLIE Cafs FLAR Bl
TENRAE, 96 R AR E4E: 20 uL FifEfein it
HGRAN 200 L (26 AN,  J5a HIH SRR
A 20 pub AAPH 75 i 567K s A TECAN 246 il
A Seh ¥ B2 H0N: Bk ik 485 nm, K5
£ 528 nm, 37 C; fEM L 35 JEHHHH: 270s;
PR¥: 8s: MFGIEE: 4 mm. mALERLL ORACH
umol Trolox/g & 7%,

1.7.2  Trolox fRE ¥ £,

43 B 6.250 125, 25. 50. 100 pmol/L ff
Trolox 7 £l Atk 12k, ORAC J5 1% Trolox FrifE
2605 FEN - y=4.53x-22.13, HrdE TR v E R 5
R?=0.9999,

2 HBR5THS

A HPLC 20 5 7y BS4liAV T 39 3, DABLIAR ML iR
(V) NPHMEXTRE, 32 DPPH-Z%. FRAP %,
ORAC V& =S MU T VR I5E FIPPAN 4 4RAE
FHIR B 57 B SR P AR o EU IS 2B AN R RE
S AR R R TR 2 e, SRS
PEABRE AT I8R5y, P ia e R e st iy, &RK
RIGIIR B =AFAT, BCFIME. a8 s sids
WIS Excel BAFRIPMEZAE, A Origin 7.5 1 H
FATIEFTINARE) 5 SRR AR AR
PN e AR BT A TE T B BRIR FE (1 Coo) B R SR
N A DIRFE S 1Cso A2 T8 o Ab B A

Origin 7.5 fif th 2 I A2 5Kk 15 .

21 SRR BKA AN

2.1.1 A K H

F TU-1901 XU 28 A1 AT UL 43 0t 6 B2 it 78
200~500 nm P NEMAER K. SER N R
MKy 330 nm, AREEER. ARREHR & ERN
KA 355 nm. 354 nm, 1 1.
2.1.2 ARE &G LH

43 AV EX R VR R i 2V T 10 b vE TR

2872



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.12

A, e S5 R R B SR R (1) 5 FE: Y=6610.8X
+657.4, r?=0.9997, 7E 10 pg/mL~50 pg/mL JEHEN 5
ETARA RIFMZEH AR, RKREBEERFEIHTE:
Y=12528X-4006.9, r2=0.9993, 7£ 6 pg/mL~30 pg/mL
0 B N 5 IR B2 Re KRB [RH 7
F&: Y=85335X-7439.1, r?=0.9991, 7£ 6 pg/mL~30
ug/mL Y5 Bl N 5 AR BT 2R R
1.000 X
().898
0.796
.694 + =
0,592 | AR
0.490
0388+
1286
(LI84}
0082+

0.020 ——
200.00 260.00

320,00 330.00 440.00

WAL/ nm
B EKH#E
Fig.1 Wawelength scan
E: 1R 2RERE; FAEFEH,
213 #MLEXR

500.00

(3-8.498

—/—"\J!\., 1J-9.769

SfU l(;.U 15.0
#f ]/ min
E2 3R GRLRIEERHPLCE

Fig.2 HPLC chromatogram of chlorogenic acid
1-19.573

15.0 20.0 250

I (5] / min
E3 xfBRmAREEHHPLCE
Fig.3 HPLC chromatogram of luteoloside
WME2~5 ) RN, 4y B AR RIS EIR . R
BREZR . ARBREE =M A7) A E ok
Ry LR R O K, ZHPLCEE, /@4l

2873

TSR RIR . KRB REER. ARBEET S5hR#EN 0 H
Ve Ff R — 2, HA FERARE190% LA o SRR TR 5 7KAH Ji
TR 8 N2.05%, ARFBEHE . ARBREL R SHAEM R
TEVIEAMH T I & 273 7 91.12%. 0.57%.

4.29.622

I L ;

0 25.0 30.0 350
B 1) / min

El4 xHR AR EERHPLC
Fig.4 HPLC chromatogram of luteolin

429,612
2-H.565 (319 504
1 |
AN
| — _i| A | - L '\.\_
100 150 0.0 250 0.0

1 [6] / min
5 R &1y HPLC
Fig.5 HPLC chromatogram of the mixed solution
x1 REMPRER KEEZENARETHNS BNEER
Table 1 Contentsof chlorogenic acid, luteolin and luteolosidein

Lonicera Japonica Leaves

o EM%
FRER 2.0540.12

KB H3F 1.1240.06

KBS F 0.5740.15

2.2 DPPH 33l & 4%

M 2~4 vJULEH, SHACHRI . R I
FR R P B AT DPPH-H % (7 BRig 1k .
DPPH - H BB R IEEA 7T 45 AR M TR TS TR I
HH B 5 AN ) 70050 PO SR B T B R, 2
HIRPEE AR 0.08 mg/mL I, FHAM/KEEML . A HH
55~ 0% LG MAE . SRIFR . EARH. EA 50%C [
FH. EA 70% L FEAH « KB R FR K B B AT 1)
DPPH -4 & bR 418 2 50% LA E . HApRREE R
TERR IR, 5 Ve MBTEAbRE A, H 1GoE A
0.018 mg/mL, HNKH 30% ZEELEMAH, o 1Cs
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fEv 0.025 mg/mL. KM, “ikEES 01
mg/mL B, KAJEEK DPPH-H i kR ik 3
50%0A |, H: 1Cs{EA 0.083 mg/mL. 7KHH 10% Zf%
Ve AR BRS PR 55, MIREILE] 0.18 mg/mL Y,

JKAH 10% 2, BEDE BAH 1) DPPH 4 FH2EERR %14 1] 50%
%= 2 SRTEM7KHE8Y DPPH #9552 F X 10,18
Table 2 The scavenging rate on DPPH -and ICsp value of the aqueous phase in Lonicera japonica leaves

H 35  JE I(mg/mL) K AR R i 1% oy K L% KA8 1095 2 5.1% K Aa 30%5% 45 1%
0.01 12.06:44.70 11.1747.84 10.48+42.74 26.0743:30
0.02 18.3142.61 18.2142.73 12.55+43.36 41.1043.56
0.03 23.4044.32 27.59+1.04 15.8643.51 59.7240.35
0.04 27.33+1.30 35.0342.40 19.17+43.69 70.21#4.31
0.06 37.94+1.78 44.14+1.13 23.59+1.55 72.14+1.72
0.08 48.1140.46 53.9340.59 31.17+1.93 72..9042.30
0.1 59.3040.49 61.380.23 38.07:+1.27 77.2440.78
0.14 69.190.20 75.8640.48 47,59:+1.43 79.0340.63
0.18 70.641.05 77.5240.18 58.2020.63 80.9740.64
0.2 72.6740.11 80.26:40.53 59.0340.82 82.9040.27

Bhh & Y=7.35+541.70X  Y=10.96+496.42X Y=7.48+286.87 X Y=11.52+1510.4X
R {4 0.9995 0.9779 0.9985 0.9948
N 7 8 9 4
ICso {& 0.083 0.079 0.15 0.025

3R 3 FIRTEM EA 1HEABSTHY DPPH HFFRZE K 10, 1&
Table 3 The scavenging rate on DPPH -and ICso value of each part of EAin Lonicera Japonica leaves

A o iR E(mg/mL) EA #8/% EA50%E% . 51/% EA70%E% % 55/%
0.01 20.00+1.44 18.7642.65 18.6242.42
0.02 32.1440.99 27.314.77 22.7641.63
0.03 40.83+1.67 34.62+1.51 28.69+1.95
0.04 53.10+1.97 41.39+1.07 32.83%1.45
0.06 71.4530.22 55.31+1.01 46.62+1.02
0.08 72.83#1.16 65.6640.64 58.760.38

0.1 75.4540.42 72.28+1.06 65.5240.52
0.14 77.5240.18 74.0720.47 67.5940.99
0.18 80.5540.26 75.8620.46 70.2140.56

0.2 82.0740.45 78.6240.35 72.5540.85

A & Y=10.68+1025.72X Y=15.75+603.09X Y=12.41+549.89X
R 14 0.9985 0.9915 0.9929
N 5 7 7
ICso 18 0.038 0.057 0.068

F 4 SRS BANEARR Ve #I DPPH HEMRER 1C,1E
Table 4 The scavenging rate on DPPH -and ICso value of purified monomer of Lonicera Japonica leaves and Vc

A% Su ik E (mg/mL) R B I% A B % RBEZEZ% Vc/%
0.01 21.9343.46 19.7643.18 38.3440.92 22.3443.62
0.02 35.031.04 29.45+1.60 54.3440.68 67.1740.59
0.03 44.6940.62 38.86+2.55 67.7240.72 74.3440.95
0.04 60.690.26 48.3142.24 70.7640.71 80.69:+0.36
TR

PLE, HICsofEi N 0.15 mg/mL. 1551 1I%% JERR 15
Re 12 KM BRI 2.42 £ KRR EL R FRAE /172
EA70%VE AR 3.88 1 ARBEHHIERGE/ 12 EA
50%1] 1.28 fi.
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#LEN

0.06 68.14+40.65 61.90+1.52 73.1040.38 96.14+0.36
0.08 70.3440.82 69.864+0.67 74.7640.39 96.28+40.22
0.1 72.5540.55 72.1443.22 76.6940.11 96.5540.29
0.14 73.9340.54 74.90+1.84 78.4840.36

0.18 77.1040.45 77.55+1.39 80.5540.44

0.2 78.9040.79 79.93140.89 82.7640.43

b & Y=90.1+1259.4X  Y=12.55+847.19X Y=24.09+1469X Y=22.48+4482.76X
R4 0.9957 0.9924 0.9987
N 4 7 7
ICso A 0.033 0.044 0.018 0.016

SR H IR B RIS B DPPH - 2R 1) H
KEVNIGT . VesAR R E RS 30% SRS
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Fig.6 FRAP Measurement results

I 5E Z5 R R SAAEM RS FL 8 By 2
AL TS IS RIR . R BE R, REFEHEHA —E
ML JERE J1. Frh KRR R WL IR Be Jif i, IEJR AE
il 1751.8 mmol/L; FH @K AH 30% LB i
M, EJERE/A 933.8mmol/L, iX 5] DPPH 32l &
MIZE R AR ESR IE JRAE /172 7KAH 30% LB bk
JliAH ) 1.88 5. i) HET B A2 KO3 7K M AH
HOE JREE /172 276.6 mmol/L, £ A BB 24 AL 7
(¥ 15.79%. HUFERMER, HitJERETI2 3413
mmol/L, IR FEEIEREE I 19.48%. #i/KAH
M5, 2L BRRE & KA IR #2737k e A
f12.2415% 276 ff. ARBRF R, ARREFIILHERE
s& EAHIN 3.83 151 1.86 i HIULAI R, Xf<a4RAEmt
BEAT 0 B AEACARAT WAL, PRI R RE D) EEHUAHAR W)
HIE IR BE 7T o

el 6 Frw, <AERAEH IR . RO S Ak
AL JERE Ty H KRBV NHIRFE Y. AREBREZR>F 7> 30%
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Fig.7 ORAC Measurement result
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o

WK 7 Js, AR fpR Y ) sk IR
IR ARFRRLER . AR BRI P IEIT RSN A
KB EZSH 7 30% £ BEHE I AE > 2% 5 B > A J# &
1 >EA 50% Z FEE B >EA A > EA 70% £ BESG i AH >
TKAHJEI>$H 3 7K B BAH>HH 73 10% SR AH -

3 g

MAEHHETHAH I KR RRE . RBEL R, AR E
kR DPPH-H H3E. FRAP LIGIRAES . ORAC
PrEACHERE IR/ ] DUE H, 55 B0 (1)
EI R A= WAL A= R AL L Y| = R = EL S AT E X
IR AGRE 18 s TR R S 3. HL=FhJ7
EAEERIT PR, Hd —AN R BB EA
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